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COMPLETE SPECIFICATION 

Improvements in Rock Drilling Equipment 

The rock drill bit used in connection with 
die invention may be a hammer drill bit, a 
rotary drill bit, a rolling drill bit, a diamond 
bit or another type of drill bit that may be fit 
for the kind of ground, and rock to be drilled. 

In the accompanying drawings some em- 
bodiments of the invention are illustrated by 
way of example. Fig. 1 is a longitudinal sec- 
tion of a main adapter and flushing medium 
supply head as well as of the upper end of 
a tubular casing and a side view of the upper 
end of a drill rod means according to the 
invention. Fig. 2 is a transverse section on 
lines II— II in Fig. 1. Fig. 3 is a longitudinal 
section and partial side view of the lower 
end of a tubular casing and drill string. F5g. 
4 is a cross section on line IV — IV in Fag. 3. 
Fig. 5 is a section similar to Fig, 3 with the 
drill string in retracted position and Fig. 6 is 
a cross section on line VI — VI in Fig. 5. 
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We, Atlas Copco Aktiebolag, of Nacka, 
Sweden, a company registered under the laws 
of Sweden, do hereby declare the invention, 
for which, we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to rock drilling 
equipment particularly intended for drilling, 
in rock covered by an overburden layer of 
soil, moraine, filling material or the like. 
The drilling equipment according to the in- 
vention may also be used for drilling into the 
bottom of waterways or for drilling holes 
under water through material covering the 
bottom and into the underlying rock. The 
invention may also be used for drilling holes 
for various types of piles, for telephone or 
power line poles, road sign poles, and the 
20 like. The rock drilling equipment according 
to the invention comprises generally a tubular 
casing, a rock drill bit and drill rod means 
carrying said drill bit at one end arranged 
for passage and movement all the way longi- 
25 tudinally into and through said tubular casing 
and retractable out of said tubular casing, 
means for transmitting drilling energy to 
said drill rod means at an end opposite the 
end carrying the drill bat, means" for trans- 
30 mittmg feeding force to the tubular casing 
for feeding it into a hole, and guiding means 
arranged in said tubular casing adjacent the 
leading end of the tubular casing and 
arranged to guide the drill bit for move- 
35 ment eccentrically to the tubular casing axis 
on a path clearing the way for the tubular 
casing and producing an undercut for the 
tubular casing and a bole slightly larger in 
diameter than the outer diameter of the 
40 tubular casing and said guiding means being 
arranged to permit movement of drill rod 
means from ground level down through the 
whole tubular casing through said guiding 
means to drill beyond the tubular casing. 
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ition of the casing and drill string 
according to Figs. 3 — 6* and Fig. 8 is a 
cross section on line VHE — Vm in Fag. 7. 
Fig. 9 is a longitudinal section similar to 
Fig. 7 with the drill string in retracted posi- 
tion, and Fig. 10 is a cross section on line 
X— X in Fig. 9. Fig. 11 is a side view of 
the drill bit end of a casing and drill steel 
according to a further embodiment of the 
invention, and Fig. 12 is a longitudinal sec- 
tion and partial side view of the upper end 
of the casing and drill steel according to Fig. 
11 Fig. 13 is a cross section on line XHI — 
XIII in Fig. 12, and Fag. 14 is a section on 
line XIV— XIV in Fig. 11 Fig. 15 is a 
view similar to Fig. 11 in which the drill 
steel has been retracted into the casing. 

The rock drilling equipment illustrated in 
Figs. 1 — 10 consists of a main adapter 1 
which in conventional manner, for instance 
by means of a shank having two or more 
radial rotation lugs often called a Leyner 
shank, is arranged for being actuated by a 
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rock drill (not illustrated) which may be 
a rotary rock drill or a rock drill with rotary 
as well as hammering action. The rotary or 
hammering and rotary energy is transmitted 
5 through the main adapter to a drill string or 
to an integral drill steel. The drill rod means 
may comprise a number of drill red elements 
2 coupled together by means of sleeves 3 and 
a bit adapter 4. At the leading end the bit 
10 adapter is coupled to a drill bit 5, which 
according to the working conditions may be 
a hammer drill bit provided with hard metal 
inserts, a roller bit, a diamond bit or any 
other suitable drill bit. The drill red means 
15 and the bit is carried through a tubular cas- 
ing 6 which may comprise a number of 
tubular casing elements which may be 
threaded together directly as illustrated in 
the drawings or connected by means of coup- 
20 ling sleeves or otherwise as is well known in 
the art. The leading casing element 7 is of 
a special design and in the embodiment of 
Figs. 3 — 6 the leading element 7 forms a 
bearing surface 8 for a bushing 9 and an 
25 annular abutment or shoulder 1C which pre- 
vents the bushing 9 from being expelled 
through the lower end opening of the casing 
element 7. The bushing 9 has an eccentric- 
ally disposed non-circular passage or opening 
30 which is partially cylindrical and partially 
hexagonal and which may, for instance, as 
illustrated in Figs. 4 and 6 comprise one half 
11 of a circle and one half 12 of a hexagon, 
as illustrated at 11 and 12. The bit adapter 
35 4 is provided with an eccentric guiding boss 
13 which fits the opening 11, 12 so that it 
can move axially through said opening but 
is prevented from turning in the bushing 9. 
The bit adapter has a flushing medium pas- 
40 sage 14 which communicates with the flush- 
ing medium passage 15 in the drill rod ele- 
ments 2 and flushing medium passage: 15 
in the drill bit. The bushing 9 may have one 
or more recesses 17 in the peripheral portion 
45 forming longitudinal passages through which 
flushing medium may pass from the passage 
IS between the drill rod string 2 and the 
casing element string 6 in the direction to- 
wards the drill bit or in opposite direction. 
50 The external diameter of the bushing 9 is so 
much less than the minimum internal dia- 
meter of the casing element 6, that the bush- 
ing 9 may be retracted through the string of 
casing elements together with the drill "rod 
55 string and the bit. The bit adapter 4 is 
furthermore so dimensioned and the guiding 
boss 13 is so disposed on the bit adapter, 
that the drill bit and the drill rod string 
may be moved down through the casing 
60 string 6 with the drill bit moving substan- 
tially along the axis of the casing and during 
this motion the bushing 9 is situated substan- 
tially around the portion 19 of the bit adapter 
4 as illustrated in Fig. 5. In this relaave 
65 position of the various parts the drill string 



including the bushing 9 and bit 5 may be 
moved down through the casing string until 
the bushing 9 abuts the shoulder 1C of the 
leading casing clement 7. Th; drill string is 
then moved forward a further distance so 70 
that the boss 13 enters the opening in the 
bushing 9 and so tint consequently the drill 
bit arrives outside the end 20 of the casing 
element 7, as obvious from Fig. 3. Since 
the boss 13 has entered the opening in the 75 
bushing 9 and the bit adapter has been 
caused to take an excentric or offset position 
in casing element 7 the drill bit will now 
operate in front of and slightly outside the 
prolongation of the casing element 7, as illus- 80 
trated in Fig. 3. In this position the drill 
bit will produce a hole 21 which is slightly 
larger than the external diameter of the cas- 
ing element 7. The bushing 9 h3s a partial 
upper extension 39 which guides the bit 85 
adapter 4 in the bushing in the position illus- 
trated in Fig. 5. The bess 13 has tapering 
end cordons 22, 23 which are helpful when 
the boss has to enter the bushing 24. The 
opening 11,12 in the bushing is so large, that 90 
it permits passage of a coupling sleeve 3 in 
any direction. 

At the upper end of the string cf casing 
elements 6 a 'flushing medium bushing 25 is 
provided which is screw threaded into the 95 
trailing casing clement 6 and is provided 
with a swivel bushing 26 arranged" on the 
outside cf the Hushing medium bushing for 
supplying flushing medium through a con- 
nection 27 and pasagc 28 to the passage 18. 100 
The main adapter 1 is provided wfth an 
annular end surface 29 which abuts the upper 
end surface 30 of the bushing 25 through 
which a feeding pressure cr "feeding force 
may be transmitted to the string of casing 105 
elements so that said string is hammered or 
pressed down through the ground according 
to the advance of the drilling. However, rota- 
tion cannot be transmitted from tbe miin 
adapter 1 to the sleeve or bushing 25 and in 110 
order to prevent that the bushing 25 rotates 
due to friction an arresting mechanism is 
provided which consists of a spring actuated 
pawl illustrated in section in Fig. 2 and co- 
operating with teeth 32 on the bushing 25. 115 
Percussion energy and pressure may be trans- 
mitted from the adapter 1 through a shoulder 
33 to the upper end" surface 34 of the trailing 
drill red element 2 and furthermore through 
end surfaces 35, 36 to the bit adapter 4 and 120 
through end surfaces 37, 38 to the drill bit 5. 

When the drilling equipment above des- 
cribed has been used to drill a hole through 
the overburden down to bed rock the drill 
string and the bushing 9 may be retracted 125 
through the casing string from which the 
bushing 25 has been removed. Drilling may 
then continue with a conventional drill string 
without the adapter 4 and bushing 9 through 
the casing string to any desired depth in bed 130 
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rock. Drilling may also be continued without 
retracting the drill string if a rod element 
2 is added at the upper end of the drill string 
since the boss 13 may follow the drill bit 

5 down through che hole and the sleeve 3 may 
pass through the opening 11,12 in the bush- 
ing 9. In the modification cf the invention 
illustrated in Figs. 7—10 the bushing 9 is 
arranged to remain substantially still without 

10 rotating in the new casing element 7 during 
drilling and in this case the bit adapter 4 is 
provided with an excentrically disposed or 
off set guiding boss 42 of circular cross sec- 
tion which is mounted for rotation in the 

15 cylindrical opening 40 in the bushing 41, 
Fig. 8. The other details of the embodiment 
in Figs. 7 — 10 have been indicated with the 
same reference numerals as in Figs. 3—6 
and are not described again. 

20 The embodiment of the invention illus- 
trated in Figs. 11 — 15 is particularly useful 
for relatively short holes such as telephone 
pole holes, holes for road sign posts, or the 
Hire. In this embodiment the illustrated equip- 

25 ment comprises a tubular casing 50 which is 
recessed at one side of the leading end as 
indicated at 51 so that a side opening is 
formed at this end of the casing. The casing 
is illustrated in the present case as a one 

30 piece casing but for longer holes the casing 
may naturally be built up by several casing 
elements, screwed together or connected in 
any other suitable way. An integral drill 
steel such as a hexagon drill steel 52 pro- 

35 vided with a cruciform drill bit 53 and a 
conventional hexagon shank 54 and a collar 
55 extends through the casing 50. A split 
bushing 56, 57 which has a hexagonal open- 
ing 58 and external flange portions 59, 60 

40 is inserted in the upper end of the casing 50 
around the drill steel, as illustrated in Figs. 
12 and 13. The bushing portion 57 forms a 
lug 61 which engages a corresponding recess 
62 in the upper end of the casing 50 so 

45 that the bushing 56, 57 can not rotate in the 
casing. The underside 63 of the flanges 59, 
60 engages the end surface 64 of the casing, 
whereas the collar 55 is normally pressed 
against the upper surface 65 of the flange 59, 

50 60 which is preferably rounded to fit the 
collar 59. At the leading end of the casing 
50 a crescent shaped guide body 66 is welded 
or otherwise secured to the inner side of the 
wall of the casing 50. Said guide body is 

55 so dimensioned that the drill bit, when moved 
to the bottom of the casing, rides out some- 
what outside the casing on the guide body. 
During drilling the drill steel as well as the 
casing is rotated by the rock drill and it is 

60 obvious that the drill bit will produce a 
hole 67 which is slightly larger than the ex- 
ternal diameter of the casing. The drill steel 
is slightly bent during drilling as obvious 
from Fig. 11 but it has been found that the 

65 usual clearance in drill chucks and the elas- 



ticity of the drill steel is quite sufficient to 
permit this minor bending. Flushing c! the 
drill hole is in this embodiment carried cut 
in conventional manner, for instance by air 
flushing through the flushing passage €8 of 70 
the drill steel. 

The embodiments of the invention above 
described should only be considered as ex- 
amples and may be modified in several dif- 
ferent ways within the scope of the claims. 75 

WHAT WE CLAIM IS:— 

1. A rock drilling equipment comprising a 
tubular casing, a rock drill bit and drill rod 
means carrying said drill bit at one end 
arranged for passage and movement all the 80 
way longitudinally into and through said 
tubular casing and retractable out of said 
tubular casing, means for transmitting drill- 
ing energy to said drill rod means at an end 
opposite the end carrying the drill bit, means 85 
for transmitting feeding force to the tubular 
casing for feeding it into a hole, and guiding 
means arranged in said tubular casing adja- 
cent the leading end of the tubular casing 
and arranged to guide the drill but for move- 90 
ment eccentrically to the tubular casing axis 

on a pa>th clearing the way for the tubular 
casing and producing an undercut for the 
tubular casing and a hole slightly larger in 
diameter than the outer diameter of the tubu- 95 
lar casing and said guiding means being 
arranged to permit movement of drill rod 
means from ground level down through the 
whole tubular casing through said guiding 
means to drill beyond die tubular casing. ^ 

2. A rock drilling equipment accord- 
ing to claim 1, in which an eccentric boss is 
provided on the drill rod means adjacent the 
bit cooperates with the guide means which 
comprise a bushing in the tubular casing 105 
adapted to slidingiy receive said boss in a 
position with the axis of the drill rod means 
offset to the tubular casing axis so much that 

the bit extends just outside the external dia- 
meter of the tubular casing. 110 

3. A rock drilling equipment according to 
claim 2 y in which the boss has a non-cir- 
circuiar outer cross-section contour and in 
which the bushing has a corresponding open- 
ing for receiving the boss and preventing 115 
rotation of the boss in the bushing, the bush- 
ing having a cylindrical external bearing sur- 
face arranged for rotation in and fitting an 
axial opening in the tubular casing. 

4. A rock drilling equipment according to 120 
claim 2, in which the boss has a circular 
outer cross section contour and in which the 
bushing has a corresponding opening for 
receiving the boss and rotatably joumalling 

the boss in the bushing, the bushing having 125 
an external surface fitting in an axial open- 
ing in the tubular casing. 

5. A rock drilling equipment according to 
claim 1, in which the tubular casing is 
arranged to be rotated and has a side open- 130 
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ing at the end adjacent the drill bit and in 
which the guide means comprises a body 
forming a bearing means at the opposite 
inner side of the tubular casing to said side 

5 opening arranged to guide the drill bit side- 
ways out through the side opening to pro- 
duce a hole slightly larger in diameter than 
the outer diameter of the tubular caring. 
6. A rock drilling equipment according to 

10 claim 2, in which an abutment means is pro- 
vided inside the casing to cooperate with the 
bushing to maintain the bushing within the 
casing in guiding position adjacent the drill 
bit 

15 7. A rock drilling equipment according to 
claim 6, in which the abutment mean 3 con- 
sists of an annular shoulder at the inner 
side of the casing arranged to cooperate with 
the bushing to prevent the bushing from 

20 being expelled through die casing. 

8. A rock drilling equipment according to 
claim 2, in which the drill rod means com- 
prises drill rod sections and coupling 
sleeves arranged to connect adjacent section 

25 ends and in which the bushing has an axial 
opening for sHdingly receiving the boss and 
large enough to permit said coupling sleeves 
to pass axially through said bushing. 

9. A rock drilling equipment according to 
30 claim 2, in which the guide boss is carried 

by a bit adapter forming a part of the drill 
rod means, said guide boss having a tapering 
portion at bom ends. 

10. A rock drilling equipment according 
35 to claim 1, in which a main adapter is 

attached to the drill rod means at an end 
opposite the drill bit end, said main adapter 
having coaxial end surfaces for transmitting 
percussion energy to the drill rod means and 
40 to the casing and a screw threaded portion 
.for transmitting rotation and feeding and re- 
traction force to the drill rod means. 



11. A rock drilling equipment according 
to claim 1C, in which a flushing medium 
bushing is attached to the casing end remote 45 
from the drill bit and a swivel bushing 

is arranged on the outside c; said flushing 
medium bushing for supplying flushing 
medium to passages in said flushing medium 
bushing and 'the interior cf the casing from a 50 
source of flushing medium. 

12. A rock drilling equipment according 
to claim 5, in which the drill rod means has 
a collar and a non-circular portion adjacent 
the end opposite the bit end, a split bush- 55 
ing fitting around said non-circular portion 

to prevent relative rotation of said bushing 
and said portion, said split bushing fitting 
in the casing end opposite the drill bit end 
and said split bushing being arranged to en- 6° 
train the casing in rotation when the split 
bushing is rotated. 

13. A rock drilling equipment according 
to claim 12, in which the split bushing has 

an external cylindrical portion fitting in the 65 
casing, a radial flange extending outside 
from said cylindrical portion and having an 
annular surface abutting an annular end sur- 
face on the casing for transmitting axial pres- 
sures and a lug cooperating with a recess in 70 
the casing wall for entraining the casing in 
the rotation of the split bushing. 

14. A rock drilling equipment substantially 
as hereinabove described with reference to 

the accompanying drawings. 75 
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